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PROCESS FOR PREPARING THANS^l/^2/?)*AMINOCVCLOHBXYL ETHER COMPOUNDS 

P1EI J> OF THE INVENTION 

The pr^cnt invention is generally directed toward a process &r the preparation of 
stereoisujitwicaUy substantially pure trans<l/t2tf)-ammocyclarie*yl ether compounds as well as various 
intermediates and substrates involved. 

. BRIEF DESCRIPTION OF THE DRAWINGS 

Scheme 1 illustrates a genera) reaction scheme that may be used as a process for preparing a 
stereoisuinerieaUy substantially pure traiis-Cl^.ZK^aminocyclobc^yl ether compound of formula (10). 

Scheme 2 A illustrates a reaction scheme (tot may be used as a pioccss for preparing a 
stereoisomerically substantially pure trans-O ff,2/0-arainooyciohexylether compound of formula (20). 

Scheme 2B illustrates a reaction scheme that may be used qg a process for preparing a 
stcrcOJsomericaliy substantially pure trans-(l/^2i?>Hminocyclohexyletber compowdoi formula (20), 

Scheme 3A illustrates a reaction scheme that may be used as a process for preparing a 
stercoisoincrically substantially pure trans (LR,2i^)-amuincyclohcxylether compound uf formula (24). 

Scheme .ID illustrates a* reaction scheme that may be .usual as a process for preparing a 
v stcjenisomcacaUy substantially tmrc rjuns-(l/^2^>aminocyclDhexylcthcr compound offuimula (24). 

Scheme 4 illustrates a general reaction scheme that may be used as a process for preparing a 
stereoisomcricglly substantially pure trai«^lR2i^>aminocyelohexyl dher compound of formufci (10). 

Scheme 5A illustrates a reaction scheme thai may bo used as a process fm* prer^irmg a 
otereoisomericylly substantially pure trans-(1 &2#)-amindcyc)ohexylether compound of formula (20). 

Scheme 5B illustrates a reaction scheme that may be used as a process for preparing a 
. srereoisoraerlcalty .substantially pure o^ns-(Lii^./c>aminocycloheKyle4er compound of formula (20). 

Scheme 6A illustrates a traction scheme that may be used as a process for preparing a 
stercoisomericaUy substantially pure trans^lii^^amTnueyclohexylcther compound of formula (24). 

Scheme illustrates a reaction scheme that may be used as a process for preparing a 
stercoisom^encaliy subsiantially pure trans-( 1^2/^ammocyckih«xy Icther compound of formula (7.4). 

Scheme 7 illustrates a general reaction scheme that may be used as a process for preparing a 
stcrcojsomerJcally substantially pure trans (1^2R>aminocyeiohcxyl ether compound of formula (10); 

Scheme 8A illustrates a reaction scheme that may be used h* a process for preparing a 
stcrcoisomerically subslanf ially pure trans ( i/2,22ty-amuiur.yclohexylcaier compound of formula (20). 
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Scheme SB Uluttrates .a. rear..™,, scheme that may he used as -«,. process for preparing a 
ste ™*omari«alIy S0 ^^ 

SCheElC 9A i0aMa a re3cti<>n ^eme-Uua may be wed as a process for pr^armg a' 
tfereoKomcncoUy substantially pure ^MlA2A>aininoeV 0 lohe X yi e ,he r eompunndofformma(2^ 

Scheme 9B Ulusn^es a reaction scheme tha, u«y be used aa a process for preparing « . 
srereuison^eaily-substnotiaUy pure ^-(t/f.^aminocyelohexylether compound of CounuU (24) 

Scheme 10 illustrate* h geuerol reaction scheme mac may be „.*d « a procC3s for prepariflg a 
stc ™*°^<^sub^n^ 

ScW 1 1 A illustrates a reaction scheme; ft* may be used as a process for prcpanng a 
stereommeneaUy substantially p-nettanHl^-aminocycIohex ylether compound offormula (20) 

Scheme I IB illustrates a reaction scheme <W may. be used as a process for preparing a 
sterecnsomerieaUy substantially pure ..^l^^oeyclohexylether compound offormula (20) 

Scheme 12A illustrates a roaonon scheme that may bc used as a process for preparing a 
smrenusomcrically substantially puce ^ns-( W^^-aminocyclohexylether compound offormula (24) 
. Scheme 12B illustrate* a reaction scheme.ftat may be llS ed as a process for preparing a 

Scheme 13 Ulustrates a general reaction scheme that may be used as a pro*** for preparing a • 
Stereoisomerically subst^.aHypore ^i^-^ocyc^ ^ crcompound 

Scheme 14A fllustrates a reaction scW that may be used as a process for preparing a 
sicrooKomerically substantially pure ^l A 2^aminoeycloh«c y lemer compound offormula (20) 

Scheme 14* il1usttatcs a reaction £cheme ^ ^ bc ^ ^ q ^ fc ^ ^ 

^somcricaliy substantially pnre ^lir^)^^^,^^^ ^ 

Scheme 15A i.Iusu-au* a action scheme that may be a process for prepay a 

stereoi.so.neueally substaniuuly puro ^l^H,,,;^,^,^ cotnpouod 

Scheme 15B Ulustraces * Ifact ion scheme that may bc used as a pn,,^ for prepmng . 

stereoisomerical.y Anally puro trons (l^aminocyclohexylemcr compound offormula (24) 

Scheme 16 iHustmtes a general reaction.^ that may be used as a process ftu preparing a 
stereo™^^^ 

• Scheme 17A illustrate a reaction «* lcmc that roa - y bc ^ as a process fc ^ • 
""■-"•'^ 

Scheme l7 « illustrates a reacdon ^ Aat may ^ ^ as & ^ 
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Scheme 18A illustrates a mudou scheme that may be used as a pror«« for preparing a 
^^ricallysubstarrirallypuretrans^lA^) 

Schunc 18D illustrates a reaction scheme lhat may be used as a process for preparing a 
slctcoisomericaUy substantially pure u^lAM^inocycIohexylether compound of formula (24). ." 

Scheme 19 illustrates a general reaction scheme thai uay he used as a process for preparing a 
sur.eoisomericaliy substantially pure tn^CW^^aminocycIohexyl ether compound of formula (10). 

Scheme 20A ah«mta a reaction scheme that may be i«r,I as « process tor preparing a . .' 
stereoiso-^rically aubstantially pure tram^^minocyclohexylctbcr compound of formula (20) 
• Scheme 20B illustrates „ nation scheme mat may be used as a for . 

Schcmo 21A illustrates a reaction scheme mat may be used as a process for pieparing a 
stereoisomerically serially pure tnu^l^^-ammocyclohexyWhe, compound of formula (21). 

Scheme 21B illustrates a reaction scheme that may be used as a process for preparing a 

Scheme. 22* illustrates a reachen scheme that may be 11SW | „ a procc33 tor preparinR . 
. **»^i«ljy 3 ubsta^ 

Scheme 23B illustrate* a reaction 5 cheme that may be used „ a mooes, for preparing 
*.^, S ornericall y substantially pure tranHlJWamiuucydohcxylethcr compound of formula (24) 

Scheme 24 Uh,s»n, te a action scheme that may be used a, a fot preparing „ . 

stereojsu«.cucaUy substantially pure compound of formula (8). 

Scheme 25A illustrates a rea Cl i«,. scheme that may be used as a process for prying a 
stereoaomerically substantially pure compound of formula (18). 

Scheme 25B illustrates a reaction scheme that may be used as « process for preparing a . 
stereo.somerically substantially puie compound of formula (22). 

Scheme 26D iHustmtes a reaction scheme that .nay he used a 3 a process for preparing a 
atcrcoisomericaUy substantially pure oomjwund of formula (26). 

Scheme 27 Hluatrates a reaction scheme that may be used as a process for prcpanng a 
stercoisomericaUy substantially pure compound offouuula (7). 

Schc™ 2« A niustrates a reaction scheme that may be used as a process for preparing a 
stcrooiaomencally snbstantially P ur« con-pound of formula (17). 

Scheme 29 illustxatca a reaction scheme that may he used ax a p.oceas for preparing a ' 
stcreoi S omencalIysub S tantiallypumco ! n P ou,, l lr.fformula(6). 
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Scheme 30A illustrates a reaction scheme that may be used as a process fur preparing a 
stercoisomcncally substantially puie compound of formula (16). 

• Scheme 31 illustrates a reaction scheme that may be uacd as a process for preparing a 
stercoisofrtKrically substantially pure compound of formula (4). 

Scheme 32A illustrates a i .action scheme that may be used as a process for preparing a 
stereoisomerically substantially pure compound of fonnula (14). 

DESCRIPTION OF THE INVENTION '* '•" 

Definitions and C onventions 

Iu the. formulae depicted herein, a bond to a subsb'tucnt anaYor a bond that links a 
moteeuhu fragment to the remainder of a compound may be shown as intersecting cue w , more bonds in a 
ring structure. This indicate r1«t the bond may be attached to any one of the atoms that constitutes the 
ring stmolu»e, so long as a hydrogen atom could otherwise be present at that atom.. Where no particular 
substitucnt(s) is identified for a particular position ra a structure, then hydrogens) is present at that 
position. For example, compounds of the invention containing die following group: 




are intended to encompass groups wherein any ring atom thai cuuM otherwise be substituted with 
hydrogen, may instead be substituted with either Rj, R„ „ r r,, wfth the proviso that each of R„ R« and R s 
appears once and only once on the ring. Ring atom3 that are not substituted wilb any of Rj, R, or K, ore 
substituted with hydrogen. Li those inotances where the invention specifics that a non-aromatic ring Is 
substituted with more than one R group, a„d those R groups are shown connected to the. nou-aromatic 
rin R with bond, 0*1 i, :RCCt ^ bonda> R ^ ^ fae ^ ^ ^ ^ 

on th« sHi,. e atom of the ring, so long as that atom eould otherwise be substituted with a hydrogen atom. 

When fa invention specifics, the location Of an asymmetric: .livaleul iadi«t, then that 
divalent radical may be portioned in any possible mannn that provides a stable chemical structure. 

A wavy bond from a substitocnt to the central cyclohexane ring iodioatcs that that group 
may he located on cither side of the plane of the central ,i., e : 
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The compounds of the present invention contain at least two asymmetric e*.bon atoms and 
thus can cast as enantiomers and diasfcrmmcrs. Unless otherwise noted. |l, e phrase "stecoisomerically 
substontbUy pure" genially refers to those asymmetric carbon atom, that are described or illustrated m 
the struciuial formulae for that compound. 

The phrase -independently a each occurrence" is intended lo mean (i) when any variable 
occurs more darn one time in a compound of ihe invention, the definition of that variable at each 
necorrcncc ,s independent of it, definition at every other occurrence; and (ii) Uxc Entity of any one of 
• two different variables Rr ^ fte SBl Rf ^ R?) h ^ rf ^ rf ^ 

other member of fl* sct However, corpbinations of snhsthucnts and/or variables are permissible only if 
such combinations result in stable compounds. 

fa mmdancc with the present invention and as used herein, the following terms are 
defined to have following meanings, unless explicitly stated otherwise: 

" . "Acid addition salts" refers to those, sate which retain the biological effectiveness and 
. property of the free bases and which are no. biologically or otherwise undesirable, W.d with 
inorganic acuta such as hydrochloric add, hydrobronric acid, sulfuric acid, nitric, acid, phosphoric acid 
and the like, or org^c acids such as ocene acid, propionic acid, B 1ycolic acid, pyruvic acid, oxalic acid, ■ 
male,c add, malonic acid, succinic acid, tWic add, tartaric acid, citric.acid, benzoic acid, dnnamie 
acd. mandelic acid, memancsulfonic acid, ctbaneculfome acid, ^toluencsnlfonic add, salicylic acd and 
the like. 

"Acyl" refers to branched or unbranched hydrocarbon fragments terminated hy a carbonyl 
-(CM* group contain^ the specified number of carbon atoms. E,ampl« include acetyl [CH,C(=0)-, a 
Qacyl) and propionyj £C*R,CH 2 C(K)K a C 3 acyl]. 

"Alkanoyloxy" refe.s to an ester aubstituent wherein the non-ca.bonyl oxygen ia the point • 
of attachment to the molecule. Examples include propa^nxy [(CII s Ctt,C(-0 } O-, a C3alkanoyloxv] 
andct!ianoyloxyrCH,C(=<>>0. 7 aC I ailc a noyloxy]. • 

■'Allmxy" refcra to an O-atom subsriruted by an allcyl group, tor example, metboxy 
[-OCH 3 .aCialkoxy]. ' . _ 

' "Attoxyalkyl" .afers to a alkylcne group substituted with an alfroxy group. For example 
-ihoxycthyl (CH^OCH.CHH and ethoxyraethyi (CF^rfcOCHH are both C^tkoxyalkyl groups. ' 

"AlkoxycarbouyP .efers to an cater aubstituent wherein the carbonyl camon is the point of 
augment to the mo ,ccuU, Examples mc.ude eth^^.honyl [ClfcCHvOCC-O) , a Calkoxycarbonyl] 
and methoxycarbonyl [C^OCC-O)-. a Galkoxycurbonyl]. 
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"Alky!" refers to a branched or unbranched hydrocarbon fragment containing die specified 
number of carton atoms and having one point of attachment. Examples include ^-propyl (a CjaDcyl), iso- 
piopyl (also a C*alkyl), and *-butyl (a C4alkyi). Mtuhyl is represented by the symbol Me or CH 3 . 

"Alkyiene" refers in a divalent radical which- is a branched or uubranched hydrocarbon 
rragmem containing the specified number of carbon alums, and having two points of attachment. An 
example is propylene [^H" 2 CT 2 C^ , 

"Alky lcarbo^Y w refers to a branched or unbranched hydrocarbon fragment terminated by a 
carboxylic acid group f-CXDOH], Examples include carboxyrncthy! [HOOC CH r , a C 2 alkylcarbuAy] and 
carboxyethyl [HOOC«CH 2 CH 2 -, a C3a1kylcarboxy]. 

"Aryl" refers to aromotic groups which have at Ikhsl one ring having a conjugated pi 
electron system and includes carbocyclic aryl, lieterocyclic aryl (aiso known as heteroaryl groups) and 
biary! groups, all of which may be optionally substituted. Carbocyclic aryl groups are.gcncrally preferred 
in the compounds of the present invention, whcie phenyl and napbthyl groups are preferred carbocyclic 
aryl groups," 

"Aralkyr refcra to an alkylene group wherein one of the points of attachment is to an aryl 
group. . An example of an aralkyl group is the benzyl group (Bn) lC«H«iCH 2 . a Cyaralkyl group]. 

"Cyekmlfcyr refers to a ring, which may. be saturated or tmsarnrated and monocyclic, 
bfcyclic, or tricyclic formed entirely from carbuji atoms. An example of a cycloalkyl group is the 
cyciopeutenyl group (C 5 Hr-)> which is a five carbon (Cs) unsaturated cycloalkyl group. 

• "CarbocycUc^rcfcrstoa^ . 
defined above. 

"Carbocyclic aryl" refers to aromatic groups wherein the atoms which fomi the aromatic 
ring are carbon atoms, Carbocyclic aryl groups include monocyclic carbocyclic aryl groups such as 
phenyl, and bicychc.c^hnuyolic aryl groups such aa naphthyi, all of which may be optionally substituted. 

"Jletcroatom" refers to a non-carbon atom, wheift Won, nitrogen, oxygeru sulfur and 
phosphorus are preferred heteroaloms, with nitrogen, oxygen and suJfur being particularly preferred 
, heteroatoms in ilie compounds of the present invention. 

"Heteroaryl" refers to aryl groups having from 1 to 9 carbon atoms and the remainder of 
the atoms are helerwinms, and includes those heterocyclic systems described in "Hwdhmk of Chemistry 
and Physics," 19tb edition, 1968, R.C W^sl, alitor; The Chemical Rubber Co., Cleveland, OH. See 
particularly Section C, Rules for Naming Organic Compounds, B. Fundamenlal.H^iriircyclic Systems. 
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Stable hctcroaryis include furnnyl, ibinnyl. pyrfdyl pyirotyl, pyrimidyl, ^a^, taidazofyl, and the 

Wee. 

"HydroxyaJkyl" refers co a branched or unbranched hydrocarbon ffagmeuc baring an 
hydroxy (-OH) group. Example include hydroxymetfayl <-CH 2 OH. a C.bydtoxyalkyi) and 
1-hydroxyethyl (-CHOHCHj, a CJiydrbxyalkyl). 

•Tbioalkyl" refers to a sulfur atom substituted by an alky! group, for example .hinmelhyl 
(CRiS-.aCithioalkyl). 

"Mediating" in connection with the aclivjiynf an ion channel mean E that *e activity of 
the ion channel may be either increased u, decreased in response to administration „f a compound or • 
composition or method of the p.escnt inventioa Thus, the ion channel may be activated, so as to- " 
transport more ions, or may bo blocked, so that fewer or ionVam transported by me channel. 

"Pharmaceutical* acuept^hle carriers" for therapeutic use ™ well known in the 
pltatmaeeudcal art. and arc described, for. example, in ^mS^^^^m^mSL Mack 
Pubhslnng Co. CAJL Gennaro edit 1985). For example, sterile saline and phospbate-buflfemd ^mc at 
physiological pHmay be used. Prescmtives, stabihzem, dyes and even flavo, Jng agents may be provided 
m the phaimaceutical composition. For example, *„]iom benzoate, sorbic acid and esters of 
i-Mtoxybenzoic acid may be added as preservatives. ]d. at 1449. In addition, antioxidants and 
suspending agents may be used. Tji, 

."Pharmaccutically acceptable salt" re f ei * to salts of the compounds of the prascm 
.nvenbon derived from the combiuatinn of such compounds and an organic or inu.ganic acid (add 
addition salts) or an organic or inorganic base (base addition salts). The compounds of the present 
u-venuon may be use* m either the free base or f onns , with both. forms being consider being 
within the scope of tbe'pnsscait invaition. 

The "therapeutically effective amount" of a compound of the present invention ^ill depend 
• on the route of administration, the type of warm-blooded animal being created, and the physical 
characteristics of the specific warmblooded animal under consid^tion. These foctom and their 
relationship ,o rfetcrnuning this amount are well known to skilled practitioners in the medical arts This 
omonn, an^the method or administration can be tailored to achieve oprtm,, & m, My uut wiU depend on 
.such factors as weight, diet, concurrent medica.ion and other factors which those skilled in the mndical 
arts will recognize. 

Compositions described herein „ "„,nu«mng a compound of the present invention- 
encompass compositions thai may contain mom than one compound of the pn*e«r invention formula. 
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The synthetic proc^diircs described herein* especially when taken wilh die general 
knowledge iu ihe art, provide sufficient guidance to perform the syndesis, isolation, and purification of 
iLe compounds of the present invention. • 

The following exarmrfes arc offered "by way of illustration and not by way uT limitation. 
Unless ulhci wise specified, starting materials and reagents may bn obtained from wcll-Jaiown commercial 
supply houses, e.g., Aldrich Chemical. Company (Milwaukee, WI), and are of standard grade and purity; 
of may be obtained by procedures described in the an or adapted toerefhini, where suitable procedures 
may be identified through the Chemical Abstracts Hri( i indices therefor,- as developed and published by the 
American Chemical Society. ... 

Outline of Some General Reaction Processes of the Inventio n, 

. .The aniiimcyclohexyl ether compounds of the present invention contain ether and amino 
functional groups disposed in a 1,2 arrangement on a cydoliexane ring. Accordingly, the ether and amino 
functional groups may be disposal in either a cis or trans relationship, relative to one anothci <md the 
plane of the cydirficxaiie rin£. The present invention provides synthetic processes wherehy compounds of • 
formula (10) with tmns-(lR,2R) configuration for the ether And amino functional groups may be prepared 
in stereoisomerically suostaniially pure form.. Compounds of formulae (20), (22), (24) and (26) arc some 
of the examples* represented by formula (10). The present invention also provides synthetic processes 
whereby .compounds of formulae (4), (6). (7) and {*) may be* synthesized in stereo.isomeiically 
substantially pure fcrras. Compounds (14), (16), (17) and (18) are example of formulae (4). (6), (7) ond 
(8) respectively. 

As outlined iti Scheme 1, the preparation of a stereoisomerically substantially pun: tranx ■ 
aioinocyclohexyl ether compound of formula (10) maybe carried out hy following a process starting with 
amonohalobenzene (1), wherein X may be F, Cl,.Br orL 

In a first step, compound (i) is transformed by well-established microbial oxidation to the 
cis-cyciohe?(andienediol (2) in stereoikumeainally substantially pure form (T- Hudlicky et al, 
Aldrtchimicu Acta, 1999, 32, 35; and references cited therein). In a separate step, the less hindered 
hydroxy function in compound (2) may be selectively monoprulecled as compound (3) where Pro 
represents the appropriai* protecting group of the hydroxy function with retention of stereoeheunshy (T. 
iludlicky ct al M Aldriohimica Acta,- 1999, 32, 35; S.M. R.own and T. Hudlicky, In Organic Synthesis: 
Th«nTy arid Applications; T, Hudlicky, Ed; JAl Press: Greenwich, CT, 1993; Vol. 2, p 113; and 
references cited therein). M-allcyl-siry! groups such as iri-isopropyl-sUyJ (TIPS) and t-butyldimethylsilyi 
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(TBDMS) end alkyi-diaryl-silyl groups s.mh as t4nityldiphenylsilyt (TBDPS) are some of Ihc possible 
examples for Pro. Suitable reaction conditions are set form in, for example, Greene, "Protective Groups in 
Organic Chemistry". John Wilay & Sons, New York NY (1991). In a separate step, tranefonnation of 
compound (3) to compound (4) may he effected by hydrogenation and hydrogenolysis in the presence of a 
catalyst trader appropriate conditions. Palladium on activated carbon ; s one example of tie catalysts. 
Hydrogsnolysis of bUcyl.or alkenyl halide such as (3) may be conducted under basic conditions. The 
presence of a base such as sodium ethoxidc, sodium bicarbonate, sodium acetate or «dcium carbonate is 
some possible .examples. The base may be added in one portion ui incrementally during die course of the 
reaction/in a separate step, alkylarion or the free hydroxy group in compound (4) to form compound (6) is 
carried out urolcr appropriate conditions with compound (5), where -O-Q represents a good leaving 
group on reaction with a hydroxy function with retention of the stereochemical configuration of the 
hydroxy function in the formation of an ether compound. I ricMorpacetimidate is one example? for the -O- 
Q function. In a separate step, removal of the protecting group' (Pro) in compound (61 by standard 
procedures (e.g. tetrabutylammonium fluoride in tatrahydrofuran or as described in Greene, "Protective 
Groups in Organic Chaiiistry". John Wiley & Sons, New York NY (1991)) affords the hydroxycthcr 
compound (7). In a separate step, the hydroxy group of formula (7) is converted into an activated form as 
represented by formula (8) under suitable conditions. An "activated form" as.used herein means that the . 
hydroxy group is converted into a good leaving group (-O-j). The leaving group may be a mesylate 
(MsOO group, a tosyiaa group <TsO-) or a nosylatc (NsO-j. mc hydroxy group may also be converted 
into other suitable leaving groups according to procedures well known in the art. In a typical reaction for 
the formation of a tosylatc. compound (7) is treated with a hydroxy activating reagent such as tosyl 
chloride (TsCl) in the presence of a base, such as pyridine or tnethylamine. The reaction is jjencially 
satisfactorily conducted at about 0"C, but may be adjusted as required to maximize the yields of the 
desired product. An excess of the hydroxy activating reagent <e.g. tosyl chloride), relative to compound 
(7) may be used to maximally convert the hydroxy group into the activated form. For some compound 
(7),. it may be necessary to introduce appropriate protection groups prior to this step being performed. 
Suitable protecting groups -set. forth in, for example, Greene, "Protective Groups in Organic 
Chemistry", John Wiley &. Sons, New York NY (1 991). 

In a separate step, the resulted compound (8) is treated under suiiable conditions with a., 
amino compound of formula (9) to form compound (10) as the product The reaction may be carried out 
with or wirho„< « solvent and at an appropriate temperature range that allows the formation of the pnwlucl 
(10) at a suitable rate. An excess of the amino compm„„l (9) nay be used to maximally convert 



04 2003 15:05 FR bJ. GEORGIA UPNCOUUER604 682 ^W^^^^^O^^ 

compound (8) to ihe product (10) The reaction may be performed in the presenile of a base that can 
fecilitate the Djnuatron of the product. Generally the base is rum-uucleophilic in chemical reactivity. 
Whar ihe reaction has proceeded to substantial completion, the product is recovered from the reaction 
mixture by conventions] organic chemistry techniques, and is purified accordingly. Piuifccrivc groups may 
be remov«d ai the appropriate 3taee of the reaction sequence Suitable methods are set forth in, for 
example, Greene, ^Protective Groups in Organic Chemistry". John Wiley & Sons, New York NY (1991). 

The icaction sequence described above (Scheme 1) gyrates the compound of formula (10) as the 
free base. The tree base may be converted if desired, to the monohydrochloride sail by known 
• methodolbfties, or alternatively, if desired, to other acid addition salts by rcaciion.with an inorganic or - 
organic acid mulei appropriate conditions. Acid addition sails can also be' prepared meradietieally by 
reaction of one acid addition salt with an acid that is stronger than that giving rise 10 the initial salt 

Alt publications and patent applications mentioned in this specification are herein 
incorporated by reference to the same extent as if each individual publication or patent application is 
■specifically and individually incorporated by reference. 

. In one aspect, the present, invention provides a process for ihe ; prcpaiarion of a • 
stereoisomerically siib^bally pure compound of formula (10): 



^13 



CT > 



R ** 
** (10) 



wherein, independently at. each occurrence, R| «od R a are independently selected from 
hydrogen, Ci-C«alkyl, Cj-C 8 alkoxyalkyI, Ci-C 8 hydroxyalk>l, eind C T daralkyl; or 

Ri and R 2 . when taken together with die nitrogen atom lu wliich they are directly attached 
in formula (10), form a ring denoted by formula (I): 



| — N 



(0 

wherein the ring of formula (1) is formed from ibe ..il,o a en as shown aa well as three to nine additional 
ring atoms independently selected from carbon, nitrogen, oxygen, and sulfur; where any two adjacent ring 
atoms may be joined together by single or double bunds, and where any one or more of the additional 



to 
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carbon ring atom, u*y he substituted w,th one or two subs.iiu tIIls selected from hydrogen, hydroxy 
C.-C.hydn^alkyl. oxo. C^acyl, C,-C 3 aikyl, C^lkylcnrboxy, C, Qalkoxy, C.-C^noyloxy or 

7 * t °' f0nn 3 *** W " beterocyclu; due containing one or ™ 

heteroaton* Rented from oxygen an. sulfur; and any two a ,y a « ra additional ^ nng ^ ^ 

fused to a C^carbceycUc ring, and any « or morc of addiUonal ^ ^ ^ 
Q-Cgalioxyalkyi; or 

R. and K 2 , when take* togeth.- with the nitrogen atom to. which they ^ .W* attachcd in 
- ., fonnuta (I), may &rm . bicydic ^ 3ystem ^ ^ 3^^^^, ^ 

. • Rj, R» and R5 arc ardently aclccted from bromine, cblcrin,, nuo.iue. carboxy. hydrogen 

Hydroxy, l»dxoxymethyl. methanesulfonamido, t ,i,,n, w sul&iayli 
CVC 7 a. k anoyloxy, Chalky,, C-C^koxy. C^aikoxycarbonyl, CH^aftyl, aryl and NOUR^ 
where Rg and R 7 arc independently selected from hydrogen, acetyl, mctf lanesulfbnv], and Gj-Qsalkyl' 

followmg a reaction sequence as outlined in Scheme 1 under suitable conditions, wherein 

•] Pro repents mc appropriate protecting group of ,1. 1 v droxy function with retention of 
stereochemistry; 

• -^<^*^^^ 

-U J represents a good Wh. S S m Up on reason whh a nucleophmc mactant with Aversion of 
• ** stereoc^ ,, wnguration M * Scheme , ^ ^ ^ ■ 

described above. 

. ■ . i» ***** *. ^ tmua > procetj fnr te 

«M . ScW M, the preparation of .^Uoraert^ ^, I(y . pOT ^ 
b,oWo™. B o» w » (o^ SwhKi3 . ^ .,, 

Aidnc^iiuiica Acta 10Q0 10 ic. y * 

bydroxv timenl* „ *"*'* " We Ste » thc l ™ hindered 

hydroxy iunchon m compound <!?.) is .e.ectivcly mondsilytatcd as compound (13) by . reaction wi.h 
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silyiatmg reagent such as Umtyi&phcnylsiiyl chloride (TBDPSOl) under suitable conditions (e.g. 
unaidazolc in CH2CI2) (T. Huditcky et al., AMrfchin ifca Acta, 1999, 32, 35; S.M. Brown and T. Hudlicky, 
(n Organic Synthesis: Theory and Applications; T. Hudlicky, Ed; JAI Press:. Greenwich, CT, 1993; VoL 

• 2 % p 1 13; and references cited therein). In another separate sicp, compound (13) is converted to compound- 
(14) by reduction such as hydrogenaddn and hydrogcnolysis vd the presence of a catalyst under 

. appropriate conditions. Palladium on activated carbon is one example of the catalysts. The reduction of . 
compound (13) may be conducted under basic conditions e.g. in the presence of a base such as sodium 

* " etboxide, sodium bicarbonate, sodium acetate or calcium carbonate. The base may be added in one 

portion or incrementally during the course of the reaction! In a separate step, tho free hydroxy group in 
compound (14) is alkylated under - appropriate conditions to form compound (16). The 
trichloroacetimidate (13) is readily prepared from the corresponding "alcohol, 3/Wimethoxyphenethyl 
alcohol which is' commercially available (e.g* Aldricli), by treatment with trtchloroacetonitrilB. The 
alkylarion of compound (14) by trichloroaoeiimidatc (15) may be carried out in the piese.ncc of a. Lev/is 
acid such as HBF^.In another separate step, the t-butyldipheuylsilyi (TBDPS) protection group in 
compound (16) may be removed by standard procedures (e.g. tetrabutylanmiomum fluoride in 
tctrahydroiuran (THF) or as described in Greene, "Protective Groups in Organic Chemistry", John Witey 
8c Sons, New YorVNY (1991)) to ofibrd the hydroxyether compound (17). In a separate step, the hydroxy 
group of compound (17) is. converted under suitable conditions into an aetivaxed form sucli as die tosylatc 
of formula (18)* In another separate step, the tosylate group of .formula. (18) is displaced by an amino 
compound such as 3K-pyrrolidinol (19) wilh inversion of configuration, 3/t-pyrrolidinol (19) is 
commercially available (e.g. Aldricli) or may be prepared according to published procedure (e,g- 
Chem.BeryRecueil 1997, 130, 385-397). The reaction may be carried out with or without 3 solvent and al 
an appropriate temperature range that allows the formation of the product (20) at a suitable rate. An 
excess of the amino compound (19) may be used to maximally convert compound (18) to the product 
(20). Th* reaction may be performed in the presence of a base that can &oilitate the formation of xhc 
T product. Generally the additional base is non-nucleophdic in chemical reactivity . When the reaction has 
proceeded to substantial completion, the desired product is recovered from the reaction mixture by 
conventional organic chemistry techniques, and is purified accordingly. 

The reaction sequence described above (Scheme 2A) In general generates the compound of 
formula (20) as the free base. The lice base may be converted, it* desired, to the monohyrtrncMortdc salt 
by known rn«ihiulologics, or alternatively, to other acid addition salts by reaction with an inorganic or 

.1* 
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organic acid under appropriate conditions. Acid addition salts can also be prepared aictatheticaUy by 
reaction of one acid addition salt with an acid that is stronger than that giving rise to the initial salt 

In another aspect, the preparation of a siei eoisomerically substantially pure trans arnmocyclohexyl 
ether compound of formula (20) may he carried out by a process as outlined in Scheme 2D, comprising 
the steps of starting with chiorobenzena (11) and following a inaction sequence under suitable conditions 
analogous to the applicable portion ibaL is described in Scheme 2A above leading to compound uf formula 
(18). The latter is reacted with an amino compound of formula (21) wherein Dn represents a benzyl 
protection group of the hydroxy function of aA-pyrrolidinol to form compound (22). Compound (21) is 
coinmercialry available (e.g. Aldrich)- or may be prepared according to published procedure (e.g. 
; ChemJBe5ryRrcue.i1 1 997, 1 30. 3 85-397). The reaction may be carried out with or without a solvent and at 
.an appropriate temperature range that' allows die formation of the product (21) at a suitable rate An 
excess of the amino coiintfmnd (21) may be used to maximally convert compound (18) to the product 
(22). The reaction may be performed in die presence of a base that can facilitate the formation of ihc: 
product. Generally the additional base is non-nucteophflic in chemical reaelivity. The benzyl (Bn) 
proteeliou ©roup of compound (22) may be removed by standard piocedurc (e.g. hydrogenation in the 
presence of a catalyst under appropriate conditions Palladium on activated carbon is one example of the 
catalysts. Other suitable conditions arc as described in Greene, "Protective Groups in Organic 0^910?. 
-Tnhn -Wiley & Sons, New York NY (1991 )). The pjodnct is a stcrcoisorocricolJy substantially pure trans 
aminocyclohexyl ether compound of formula (20) and is generally formed as the free tese The fire base 
may be am verted, if desired; to the monohydrbehloride salL by known methodologies, or alternatively, if 
desired, to other acid addition salts by reaction with an inorganic or organic acids under appropriate 
conditions: Acid addition, salts can also* be prepared metatfaetieally by reaction of one acid addition salt 
with an acid that is stronger than that giving rise to the initial salt! 

In another aspect, the preparation of a stcreoisomcncaliy substantially pure irons aminucyclohKxyl 
ether compound of formula (24) may be carried out by a process as outlined in Schcmo 3 A, comprising 
the steps of starting with chlorubcjtwne (1 1) and following a reaction sequence under suitable conditions 
analogous to the applicable portion that is described in Scheme 2A. above leading La compound of formula \ 
(18). the latter is reacted with an amino compound of formula (23). Compound (23), 3S-pyirolidinol, is 
commercially available (e.g. Aldrich) or may be prepared according, to published procedure (e.g..' 
Chcm.Ber./ilecueil 1997, 130, 385-397). The react ion may be carried out with or without a solvent and at 
an appropriate lempcialuie range- that allows the formation of the product (24) at a suitable lare. An 
excess of the amino compound (23) may be used lo maximally convert compound (18) to the product 
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(24). The reaction way he performed in the presence of a base that can facilitate the formation of the 
product. Heiierally (he additional base isiiou-nuckophjlic in chemical reactivity. The product is a 

• sieieoisomcxically substantially pure trans aramocyclohexyl ether compound of formula (24) and is 
formed as the fee base. The fixe base may be converted, if desired, to the mondhydrochloride salt hy . 
known methodologies, or alternatively, if desired, to other acid addition sails lry- reaction with an 
inorganic or organic acids wider appropriate conditions. Acid addition salts can also be prepared 
metarhetical V liy reaction of one acid addition salt with an acid that is stronger than that giving rise to the 
initial salt 

la another aspect, the preparation of a stereoisomeiically substantially pure trans aininpeyrJohexyl . 
' . * ether compound of formula (2'1) may be carded out by a process as. outlined in Scheme 3B, comprismg 
thestcp3 of starting with clduxobcnzenc (H) and following a reacdnn , 
analdgous.to th« applicable portion that Is described in Scltemc 2D above leading to compound of formula 
(18).. The latter is reacted with an amino confound of formula (25) whoein Bn represents a benzyl 
protection group of the hydroxy function of J^pymrtidmol ro form compound #6). Compound (25) is . 
commercially available (e.g. Aldrich) or may he prepared according to published piocedure (e.g.. 
ChcnuBcryKccueil 1997,. 130, 385*397). The reaction may be carried oul wilb or without a solvent and at 
an appropriate temperature range that allows tbe formation of the product (26) at a suitable rale. "Ah 
excess of the amino compound (23) may be used to maximally convert compound (1 8) to the product 
(26). The reaction may' he performed in the presence of a base that can facilitate the formation of the 

• product Generally the additional base is nuu-uur.lcophtHc in chemical reactivity. The tieu*yl (Bn) . 
protection group of compound (26) may be removed by* standard procedure (eg. hydrogenation in the 
presence of a catatyxl under appropriate conditions. Palladium on activated carbon is one example of the 
catalysts. Other suitable conditions are as described in Greene, "Protective Groups in Oi £anio Chemistry", 
John Wiley & Sons New York NY (1991)). The product is a stereoLsumericaliy substantially pure trans 

• aminocyctahcxyl ether compound of formula (24) and is formed as the free base. The free base may be 
converted! if desired, to the rnoiiuliydnjohloridc salt by known methodologies, or alternatively, if desired, 
to other acid addition, salts by reaction with an inorganic. or organic acids under appropriate conditions. 
Acid addition salts can also be prepared metathelically by reaction of one acid addition salt with an acid 
that is stronger Hum that giving rise to the initial salt* 

In another aspect, the preparation of a stemoisornorically substantially pure trans aminocyclohcayl 
ether compound of formula "(10) may be carried out by a process as outlined in Scheme 4, comprising the 
- steps of starting with compound of On inula (2) and following a reaction sequence under suitable 
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conditions analogous lu the applicable portion that is described in Scheme i , wherein all the formulae mid . 

symbols are as described above. 

In another aspect, the preparation of a steeoisomericviUy substantially pure trans arninor.yck>uexyl 

ether compound of formula (20) may be carried out by a process as outlined in Scheme 5A, comprising 

the steps of starting with compound of lui inula (12) and following a reaction sequence under suitable 
' conditions analogous to the applicable portion that is descnW in Scheme 2A, wherein hD »he formulae 

and symbols are as described above." 3-CtDora-(lS2SyX5 cyclohexadiene-1 ,2-diol of foxmula 02) tea 

commercially available product (e.g. AJdrich) or synthesized according to published proccduie (e.g. 

Organic Synthesis, Vol. 76, 77 and i\ Hndlicky et at., Aldricbrmica Acta, 1999, 32, 35; and references 
. cited thcrem). 

- In another aspect, the preparation of a stereoisomericaliy substantially pure trans aminocycluliexyl 
. .ether compound of formula (20) may be canted cftrt by a process as outlined in Sriieiiic 5D> comprising 
- die steps of atarhng witb compoimd of formula (12) and following a reaction sequence nnder suitable 
conditions analognns to the applicable portion Html is described in Scheme 2B, whciein all the formulae 
and.symhols arc as described above. ' 

In another aspect, (he preparation of a stereoisomerlcany substantially pure trans amiriocycjohcxyl 
ether compound of formula (24) may be earned out by a process as outlined in Scheme 6A, comprising 
the sieps of starting with compound of fWnla (12) and following a ieaction sequence under suitable 
conditions analogous to the applicable portion that is described in Scheme 3A, .wherein all ihe formulae 
and symbols are as described above. " 

In another aspect, the preparation of a stereoisomericaliy sot istancialiy pore tyans aminocyclcbexyl 
ether compound of formula (24) may be carried out by a process as outlined in Sclmmc 6p, comprising ■ 
die steps of starting with compound of formula (12) and following a. naction sequence under suitable 
conditions analogous to the applicable portion that is described in Scheme. 3B, wherein all the formulae 
and .-symbols arc as described above. 

in another aspect, die preparation of a sceteoisomerically substantially pure irans aminocyclnhex yl 
ether compound nf formula (10) may be carried out by a process as outlined in Scheme 7, comprising the 
steps of starting with compound of formula (3) and following a motion sequence under suitable 
condition* a/talogous to the applicable portion dial is described in Scheme 1, wherein all the formulae and 
symbols ore as described above. 

lu another aspect, the preparation of?* stereoisomericaliy substantially pure trans annuocyclohcxyl 
ether compound of formula (20) may be earned out by a process a* outlined in Scheme SA, comprising 

15 ' 



(hc ste P 3 of stoning with Mimpowd of formula (13) aud following a reaction sequence under suitable 
conditions analogous to fixe applicable portion.that is described in Scheme 2A. wherein ail toe formulae 
and symbols are as described above. 

. In another aspect, the preparation of a stereoisomericaUy substantiaUV pure tm« annnbcyclohexyl 
etber ^P«"wi of fonnula (20) may he tarried out by a process as outlined in Scheme 8B, comprising 
. the steps of starting with compound of formula (13) and following a reaction sequence under suitable 
conditions analogy,* to the applicable portion that is described in Scheme 2B. wherein all the formulae 
. and symbols arc as described above. 

.. ■ • feano *eraspea ( UicprcparahonofaaereoU«iii«ically3u^ 

ether compound of formula (24) may be carried out by a process as outlined in Scheme 9A, comprising 
the steps of startfaiR with compound of formula (13) and following a reaction sequence nnder suitable 
renditions analogous to the applicable portion tl.it is described In Scheme 3 A, wherein all the formulae. 
"• and symbols arc as described above. 
... In another aspect, flic proparaoon of a stereoisnmericaUy substan^^ 

ether compound nf formula (21) may be carried put by a process as outlined in Scheme 9B, comprising, . 
• . the steps of starting with compound of formula (13) and following a reaction sequence undo, suitable . 
conditions analogous to the applicable portion thai is described in Scheme 3B. wheiein. all the formulae 
.and symbols are as described above. • 

In another aspect, tl ie preparation of a srereoisomerically substantially pure irons aminoeyclohexyl 
ether compound of formula (10) may be ca.ried outby a process as outlined in Scheme 10, comprising (l.e . 
steps of starting with compound of formula (4) and fbllowi„g a reaction sequence uucfcr suitable 
conditione analogous to the applicable portion that is d^cribed in Sch<OTie 1, wheiein all mc formulae and 
symbols are as described above. 

• In another aspeel, the preparation of a stereoisomericaUy substanhaUy pure r«wu- suuinneyclohc^i 
ether compound of formula (20) may be carried out by a process as outlined ;,, Scheme 1 j A, comprising 
the steps of starting with compound of formula (14) and following a reaction sequence under suitable 
. conditions analogous to the applicable portion xbai is described in Scheme 2A, wherein all (he formulae 
and Symbols arc as described above. , 

• fa another aspect, the preparation of a stereoisomerically aubstantiaUy pure rr«av ammocyclohexyl 
elhe, compound of fonmtla (20) n» y be carried out by a process as outlined in Scheme 1 IB, comprising 
. the steps of s«aumg with compound of formula (14) and following a reaction sequex.ee under suitable 
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conditions analogous to the applicable piatton that is described in Scheme ZB. wherein ail the formulae 

and symbols are as (Jescnhtd above. - : 

In another aspect, the prep^ 
ether compound of formula (24) /nay. be earned out by a process as outlined in Scheme 12A, comprising • 
the steps of starting with compound of formula (14) and following a reai;iioii sequence under suitable 
' conditions analogous to. the applicable portion that is described in Scheme J A, wherein all ihc formulae 
anil .symbols ore as described above. 

In another aspect, the preparation of a stcrcoisomericaUy substantially pure trans aimnocyolohexyl 
ether comi>oimd of formula (7.4) may be carried our by a process as outlined in Scheme 12B, comprising 
the steps of starting with compound of formula (14) and tbliowing a reaction sequence under suitable 
conditions analogous to the applicable portion that is described in Scheme SB, wherein all Ihe formulae 
• and symbols are as described abom 
In anud^r aspect, the p 

ciber compound "of formula.(10) itay be carried out by a process as outlined in Scheme \\ comprising the. 
steps of starling with compound of formula ((») and following a reaction sequence under suitable 
conditions analogous to the applicable portion that is described in Scheme 1 , wherein all the formulae and 
symbols are as described above, ■ - 1 

In auother aspect, the preparation of a stcteoisomericauy substantially pure /raits arainocyclohcxyl 
ether compound of formula (20) may be carried out by a process aa outlined in Scheme- 14A* comprising 
the steps of starling with compound of formula (16) and following a reaction sequence under suitable 
conditions analogous to the applicable: portion that is described in Scheme. 2A> wherein alt flie formulae 
and symbols are as described above 

Iu auother aspect the preparation of a stcaeoisomeri 
ether compound of formula (20) may be carried out by a process as outlined hi Scheme 1 4D f comprising 
the steps of starting with compound of formula (16) and following a ruction sequence under suitable 
* conditions analogous to die anplicabtc portion that is desciihed in Scheme 2B, wherein all die formulae 
and symbols are as described above. 

In another aspecr, the preparation of a stereoisomericatty substantially pure trans aminocyolohexyl 
ether compound of formula (24 ) may be carried out by a process as outlined in Scheme I5A, comprising 
the steps of starting with compound of formula (16) and following a reaction sequence uuder suitable, 
conditions analogous to the applicable portion thai is described in Scheme 3A, wherein all the formulae 
arid symbols ore as described above 



• Tnanofoefaspect^foepteparationofas^^ 
ether compound of formula (24) may be carried out by a process as outlined in Scheme 15B, luimprising 
the steps of starting with compound of formula (16) and following a reaction sequc.ee under suitable 
conditions analogous to the applicable portion that, is dcscribal in Scheme 3B, %vhcrcin aU the formulae 
and symbols arc as described above, 

Tn another aspect, the preparation of a stereoisomw ically substantially pure mms annnocyclohtoyl 
ether compound of fiumula CIO) may be carried out by a process as outlined in Scheme 16, comprisi-ig the 
steps of starting with compound of formula CO following a reaction secueucx under suitable 
conditions analogous w the applicable portion thai is described in Scheme 1 , wherein all the formulae mid 
symbbls'-dre as described -above. 

In another aspect, dm preparation of a Etsreoisoinarically substantially pure imns ammocyclohexyl 
ether compound of formula (20) may be carried out by a process as outlined in Scheme 17A, cwnwising 
the steps of starting with compound of formula ( 17) and following a reaction sequence under suitable 
conditions analogous to Ihe applicable portion that is described in Scheme ?A, wherein all the formulae 
and symbols aie as" described above. 

In another aspect, me preparation of a ewreobwuierical^ 
. ether compound of formula (20) may be carried oax by a prooess as outlined in Scheme I7B, comprising 
me steps of starting with compomicl of formula (17) and following a reaction sequence under suitable 
conditions analogous ti> Ihe applicable portion ihat is described in Scheme 7.R. wherein all the formulae 
and symbols arc as described above. 

In another aspect, the preparation of a stereoiscmierically substantially pure r«w« arnmocyclohexyl 
ether compound of formula 124) may be carried'out by a process as outlined in Scheme ISA; comprising 
the steps of starting with compound of formula ( 1 7) and following a reaction sequence imder suitable 
conditions analogous ii> the applicable portion thai is described in Scheme wher^ aU foe formulae 
' and symbols are as described above. ... 

In another inspect, the preparation of a stercotsoiucrically substantially pure trnrw anmiocyclohexyl 
ether compound offormula (24) may b« carried out by a process as outlined in Scheme 18B, compiisiug 
the steps of starting with compound of formula (17) and following a reaction sequence under suitable 
conditions analogous to me applicable porllon that is described in Scheme 3B. wherem all the formulae 
and symbols are as described Iwltove. 

In amilliei aspect, the preparation of a xitaeoisomcrically substantially pure trans anunocyclobexyl 
ether compound offormula (1 0) may be carried out by a process as outlined in Scheme 19, comprising the 

. t« 
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tstcps of siting with compoomri nf formula (8) and following a reaction sequence under suitable 
c-nnditioua analogous to the applicable portion thai is described in Scheme 1, wherein nil the formulae and 
symbols are ax described above. 

In another aspect, the preparation of a stercuisnmerically substantially pine trans aminocyclohexyl 
ether compound of formula (20) may be earned out by a process as outlined in Scheme 20A, comprising 
the steps of starting with compound uf formula .(18) and following a reaction sequel* under suitable 
cinidhions analogous to rhe applicabJc portion that is described in Scheme 2A, wherein all the formulae 
and symbols arc as described above.. 

In another aspect, the preparation of a st?ereoisamtrically substantially puns b ans anunoeyclohexyt 
ether compound uf formula (20) may be carried out by a process as uutlined m Scheme 20B, comprising 
the steps of starting with compound of .formula (18) and following a reaction sequence under suitable 
cundiuons analogous to the appKcablo portion that is described in Scheme 2B, wherein all the formulae 
and symbols are as described above. 

In another aspect, the preparation of a faereoiswiericalry substantially pur* trurts aminocyclohexyl 
ether compound of formula (24) may be lurried out by a process as outlined in Scheme 21A, comprising 
the steps of starting with compound of formula (15) and following a reaction sequence under suitable ■ 
conditions analogous Ui die applicable portion (hat is described in Scheme 3A, wherein all die formulae 
and symbols aie as described above. . 

..- In another aspect, the preparation of a stereoisomertcally substantially pitre irons aminocyclohexyl 
ether compound of formula (21) may be carried out by a process as outlined in Scheme 21B, comprising 
.the steps of starting with compound of formula (18) and following a reaction sequence under suitable 
conditions analogous Ui the applicable portion that is described in Scheme 3B, wherein all fbe formulae 
and symbols are as described above. 

In another aspecL, iLe preparation of a stereoisomerically substantially pura trans aminocyclohexyi 
ether "compound of formula (20) may be carried oat by aprocess as outlined in Scheme 22B, comprising 
flic steps of stoning with compound of formula (22) hi id following a reaction sequ«ncc under suitable 
conditions analogous to the appHcabie portitm met is described in Scheme 2B, wherein all the formulae 
and symbols are 03 described above.- 

♦ In anolhei aspect, tbc preparation of a <Oereoisomeriealiy substantially pure v ans aminocyclohexyi 
etlier compound of formula (24) may be carried out by a process as outlined in Scheme 23B, comprising 
the steps uf parting with compound of formula (26) and following a reaction sequenco Under suitable 
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conditions analogoos.to the applicable portion that is described m Scheme 3H, wherein all the formulae 
and symbols are as described above . 

In another aspect, the preparation of a stcrcoisomexically substantially pure compound of fbmnila 
(8) may be carried out by a pmcess as outlined in Scheme 24, .comprising the steps of starting with 
compound of formula (I) and following a reaction sequence under suitable conditions analogous to the - 
. applicable portion that is described rn Scheme- 1, wherem al! the fonuolac and symbols are as descjibed 
. above. 

' In Hiiolhcr aspect, the preparation of a stercoisoxnerically subsl<±nriaMy pure compound of formula . 
. (18) may be carried out by a process a3 outlined in Scheme 25A. comprising the steps of starting with 
compound of fuimula (1 1) and following a ieaction sequence under suitable conditions analogous to die 
applicable portion that is described in Scheme 2A. wherein all the formulae and symbols are as described. * 
. above. 

In another aspect, the preparation of a stcreaisomcricaliy substantially pure compound of formula 
(22) may. be carried out by a process as outlined in Schema 25B, comprising the steps of sLarLiag with . 
cbnipound of formula (11) and following a leaction sequence under suitable .conditions analogous to the 
•* applicable portion that is described in Scheme 2H, wherein all the formulae and symbols are as desu ibed 

■ t above, •. '* ' ■ '" 

In anodic* aspect the preparation of a stereoisomcrically substantially piirc compound of formula 
(26) may bp carried out by a process as outlined in Scheme 26B V comprising the steps of starting with 
compound of formula (11) and following a reaction sequence under suitable conditions analogous to the 
applicable portion that is desot ibed in Scheme 3B, wherein all the formulae and symbols, are as desci ibed 
above. 

In another aspect, the preparation of a stercoisomerically substantially pure compound of formula 
(7) may be carried out by a process as outlined in Scheme. 27, comprising the steps of starting with . 
compound of formula (i> and following a reaction sequence under suitable condiuous analogous to the 
applicable portion that is described in Scheme 1, wherein all Th« fmniulae and symbols are as described 
above. - 

In another aspect, thte preparation of a stcreoisomericaUy substantially pure compound of formula 
(17) may be carried out by a process as outlined in Scheme 28A, comprising the stq>s of starting with 
compound of formula (11). and following a. reaction sequence under suitable conditions analogous to the. 
• applicable portion that is described in Scheme 2A, wherein all the formulae and symbols are as described 
above. 
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* ■ 

In another aspect, tbe preparation of a stereoisomerically substantially pure compound of formula 
(6) may be carried out by a process as outlined in Scheme 29, comprising the steps of starting with 
compound of formula (I) and following a reaction sequence under suitable conditions analogous to the 
applicable portion that is described in Scheme 1, wherein all the formulae and symbols are as described 
above. • 

In another aspect, the preparation of a stereoisomerically substantially pure compound of formula 
(16) may be carried out by a process.as outlined in Scheme 30A^ comprising the steps of starting with 
.. compound of formula (1 1) and following a reaction sequence under suitable conditions analogous to the 
applicable portion that is described in Scheme 2A, wherein all the formulae and symbols are as described 
. above. ■ 

In another aspect, the preparation of a stereoisomerically substantially pure compound of fonnuls 
(4) may be carried out by a process as outlined in Scheme 31, comprising the steps of starting wit! 
compound of formula (1) and following a reaction sequence under suitable conditions analogous to tto 
applicable portion that is described in Scheme 1, wherein all the formulae and symbols are as describe- 
above. • ; 

In another aspect, the preparation of a stereoisomerically substantially pure compound of formul 
(14) may be carried out by a process as outlined in Scheme 32A, comprising the steps of starting wit 
compound of formula (1 1) and following a reaction sequence under suitable conditions analogous to ft 
applicable portion that is described in Scheme 2A, wherein all the formulae and symbols are as describe 
above. 

In another aspect, the present invention provides a compound of formula (4), or a solvate 
pharmaceutical^ acceptable salt thereof; wherein all the formulae and symbols are as described above. 

In another aspect, the present invention provides a compound of formula (5), or a solvate 
pharmaceutical^ acceptable salt thereof; wherein all the formulae and symbols are as described abo 
with the proviso that R 3 , R* and Rs cannot all be hydrogen. 

In another aspect, the present invention provides a compound of formula (6), or a solvate 
pharmaceutical^ acceptable salt thereof; wherein all. the formulae and symbols are as described abc 
with the proviso that R3, R4 and R$ cannot all be hydrogen. 

In another aspect, the present invention provides a compound of formula (7), or a solvate 
. pharmaceutical^ acceptable salt thereof; wherein ail the formulae and symbols aire as described ab< 
with the proviso that R 3 , R4 and R$ cannot all be hydrogen. 
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In another aspect, the present -invention provides -a compound of formula (8), or a solvate or 
pharmaceutical^ acceptable salt thereof, wherein all the formulae and symbols are as. described above 
with the proviso that when R3, R< and R/are all hydrogen then J is not a methanesulfonyl group. 

In another aspect, the present invention provides a compound of formula (14>, or a solvate or 
pharmaceutically acceptable salt thereof; wherein, all the formulae and symbols ate as described above. 

In another aspect, the present invention provides, a compound of formula (15), or a solvate or 
pharmaceuticalry acceptable salt thereof; Wherein all the formulae and symbols an: as described above. 

• In another aspect, the present invention provides, a compound of formula (16), or a solvate or 
pharmaceutically acceptable salt thereof; wherein all the formulae and symbols are as described above. 

In another aspect, the. present invention provides a compound of formula (17), or a solvate or 
pharmaoeuticaUy acceptable salt thereof; wherein all the formulae and symbols are as described above. 

In another aspect, the present invention provides a compound of formula (18), or a solvate or 
pharmaceutically acceptable salt £hereof, wherein all the formulae and symbols are as described above. 

Tn another aspect, the present invention provides a compound of formula (22), or a solvate or 
pharmaceutically acceptable salt thereof; wherein all the formulae and symbols are as described above. 

In another aspect, the present invention provides a compound of formula (26), or a solvate or 
pharmaceutically acceptable salt thereof, wherein all the formulae and symbols are as described above. 
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Scheme 2B • 
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Scheme 3A 
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Scheme 3B 
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Scheme 5A 
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Scheme 9 A 
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Scheme 17B 
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Scheme 18B 
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. Scheme 21 B . 
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Scheme 30A 
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Scheme 32A 
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